Cell damage in epilepsy and the role of calcium in cytotoxicity.
Status epilepticus may be followed by the loss of selectively vulnerable neurons in the hippocampus and neocortex. The acute cytopathology preceding cell loss is that of "ischemic cell change" or "dark cell change." In the hippocampus, selectively vulnerable neurons (CA3 and CA1 pyramidal neurons, hilar polymorphic neurons) show swelling of mitochondria in the perikaryon and dendrites after 30 to 120 min of seizure activity. Electron-microscopic studies with the combined oxalate/pyroantimonate technique reveal dense calcium pyroantimonate deposits in the swollen mitochondria. Suppression of seizure activity for 30 to 60 min is sufficient to allow recovery of normal mitochondrial morphology and calcium load. A small proportion of vulnerable neurons develop ischemic cell change with multiple vacuoles containing calcium pyroantimonate deposits. Neurons prone to burst firing accumulate calcium during seizures, and eventually show massive "overloading" of mitochondria. Although by analogy with studies in muscle a cytotoxic role for raised cytosolic calcium concentration has been proposed, the link between increased [CA2+] activation of phospholipases and proteinases and ischemic cell change remains uncertain.